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77 d 9 tc>*& . -^--a^ 77 y 91*. *M5r-7^ 
4 y?fc<fc iX®%.Zti&*7i;x7 h 2 fcttLTiHW 

[0033] kTR;:, *HJ|?|x^fACfclt5Sin 
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yx^y^o^-f y^t-f-ixtfJOSTfc I Dfc£*tj£ 

f— 7;n ocfgiau **>i Dt&maskr etm 
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ADelete (ID, ret) j 
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k i d zmzttrnf—fji i o*»4>»b^-4 >r yx? y 

xcotfW y?$:Btf#U Zcom yfizxOftfeZixz, 

10 >f y^^y^LTAct i onlfc&frU *^A 
c t i o n 1 (D&MkZ&Sk retb LXm/tii Ltc'VjS 

[0038]4. Act i on2g:£|»iSc robjec 
tAAct ion2 (ID, ret) j 5. Actio 
n 3W$ffl& r ObjectAAction3 (ID, 
ret) j Mfth X V «y Ftf-efl-WlA c t i o n 
2, Act i on3T'$>£iiW2. Ob j ectAAc 
tionl (ID, ret) fcflfC**. 
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20 ^7^y5';5tLTI^L. i*itH3CjSLfcJ:d 
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7^ 7*7 U 9fc^04tC5rf J:3^-y Y r 7-9±.cr>o 
ytV-^11, 1 2(ciS«WftC4:fcJ: l 5. ^7-<7 
yhaxtfj.-^l l^^^ig^T'-y-wN'ayfA-^ 
1 2±t?7^0b j ectAcJO^yx^y^S-^ 
U ^-iXfcAc t ionl, Actio n2X'4Ac t 
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[0041] ( i ) ^-7^*x ^ h \,zm-h mmwswm 
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[0043] OlfflSwyta-^Jt-hay 
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•9--^'nyb-j.-^±(0jj-7^'x^ h (■^-J^7' i Jx. 
9hkvt&) (cMJtELT. ZixkWltJ >?yx-x£ 
t>o>f7^x^h (*'5'fryh^7yi? htPf^:) 

t-^t//i7Mi r^j ^7^x^ht-fc0. - 
•ft", 9 y^TVYXyi/x.? Y\HV9y 
50 t-Wi/'x^hkHt r «iSWj ^7^xi?ht' 
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SHia i^y ? 54 77 0 5 IZMIX* 7 : Jx ? Y£.fcffl 

d^7 9(r>7A 77 0 5tts t-^Wx ? h 2 £4 

h2ta.^-y-&ID£fiJ9tt«\ XJyftlDZtt 
fof—7>U6t,Z®ML. ZLX. \ DZ974TV\-jr 30 
7Vx?M 5Ki5ip-r£„ 75^7yh^i/'x;h 
1 5tt*<OI DSrJSttt LXUm-fh. 
[0050] 2 . *7Vx 7 h*)ffl8HEfT 

>rn^7/.3«i. ;7^7yh^"x?M5 
K«aoStfftil«1-4. ?747y>*7Vx;? Y 1 

LS\ ^muV-y? 7477V 

■y 75 4 7*5 'J 5U. *tJ5r- 7>6*»6 I Dfc*fJ&f 

Stf-'f y?£$#U $fcco^y^^J;0^$itl» 40 

■<t-K*7V*9 Y 2 (ctt LT»ail?f 5KcS«ff -f 

4. 

[005 1] 3. ^7^7 h«£ 

^'i?M5««. ^7^7yh?rr>-'x^h 

1 5U\ fflBWaao+f. Jittt LT«»Lfc I D Ml 

Rfc* -y h LTTr^Vxi? hffiMra^OBflA'ffit^D 
'J 5(2. « , J6-7 S — -^/U 6 3&> 4» I 

m% i . v?i?m-*r-**7-jx ?Y2 izm 50 
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[0052] H6(J. HSKiSLfct-F/l'fcaSgfcLT 
t. 
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3 ui. .x-f y/n/7i3t. ^5^r>hJi-y^x 

y-l-^T^'J 14fc, 7>'h;s.:5'7*8££fl-?- 
I,. •^--y-Cayf > i-^3 2«i. 77'J 9 

:*7Vx?h5-*77'J4fc5:*-f6. ;;t. ? 

7ATV\-**97%t J t~*7A77 x )9\t^ H3t^ 
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■th. ?7A7Vhx97l&\i, Zffimtmxf&Li 
RPC«gffil 3£fflfcTir-A5>f7 , ? , J l 

*7Vx? h2£±j£U ^/yx7H2Wy^J 
KftU :*7Vx?b2lca--:?&I D£!fiJ9ftft. 
-e^^y^t I DSrWJEr- 7VH OtofftttU *L 

^y8{i-?-<y5I DSr^^^TyhJj-y^'x^ h 1 5tg 

[0056] 2. ^y^'x^hsosaaiitT 

^-f y7n/7A3IJ. 97A 7VY*7i/x7 M 5 

ii, Etth tT«»Lfc i D^iiMc-b-y h tTjaa* 

fr5S«W»PKf!B L £ ? 9 7 V Y X 7 7 8 * ffl t 
-><7A77 U 9 tJSfff S. "9--^5-f 7*7 U 9t4. 
Wlt>r-7';H Oj6»4> I Dtc^jE-fl.^ y^SrUff 
^<7i^Ay7^-t^-JWJx7Y2\,znLX 

[00 57] 2. ^TVx^hOfHK 

^*x^M5*ffi«$*4. 77>f7yWyyx?h 
1 5«. ?Hi8«H<04»-C. JSttfc UTtfflftLfc I D*9I 
at:* -y h LT^7->-'x^ bMttBHWl^ai RP 

C7747yYA?78^MtXy—>*7A77>) 91Z 
Mfth. +r-*7A77W\$. ttfc-T-7)U10fr 

h i mzttmth-XA ytzwkL. %<r>*A yftm 
tt-^/yxn 2{zmwmm%mh. 

[0058] OTfc, 43UI«!B>^^A^)ia6«*S 
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L, ftlA ir Actionl j TAction2j r A 
ct i on 3 j <50^y-y K^ftotOt LT. *<7) ^0 
b j e c t A j tOV^T<0*H^S«0|^fiia|^ittBfl1- 

[0060] t-r. mKDmmmmcommmbWimiz. 

CHS^5-OC7)^ TOb jectACreate (I 
D, ret) j ""ObjectADelete (ID, 
ret) j robjec t A A c tionl (ID, r 
et)j rob j e c t AAc t i o n 2 ( I D, re 
t ) j rob j e c t AAc t i o n 3 (ID, re 
t) j It. ^gln^-y?^ 77V 5 1 LTJW!>. 
[006 1 ] yr->^-f : J3.7\-<7)9?X0h j 
e c t At*fJCL/t^7-^Ty Y^yi/x.? YWyX 
Ob j ectBSrfflBfl.. ^^^70/5^^ 
TOb j e c t A£mmL%^i§&. Ob j e c t BO 
&mtO b j e c t AC0«t>t [5] — -jT 
i*\ CltfOOb j ectBCIi, Ob j ectAW- 

[0062] 1. ayxh5?^ (^IWI) rob 
jectB: : ObjectBj 
Ztiii, *Ef$ffl$lOb j ectACreate ( ID, 
ret) £n?t>'ttJU I DZftmzteto-t 

h. ■ 

[0063] 2. rzh??? (ffim®ym) job j 

e c t B : : ~Ob j e c t B j 

i*tf±. ftB£&&LX^Z> I D£ffifflLT, iBMUfSc 

DptXHlLOb j e c t ADe 1 e t e ( I D, ret) 

[0064]3. r ObjectB: : Action 

rt^ftLTV^I. I D^ffifflLT. Ac t ionlgf 
IIHTOLObjectAActionl (ID, r 
et) 

[0065]4. RObjectB: : Action 
'2 j 

5. rob j e c t B : : Ac t i o n 3 j 
.rii^li. Wr-t&fmvflSllll-tfZtiZtiOb j e c 
t AA c t i o n 2 ( I D, ret) N ObjectA 
Action3(ID, ret) T'^SkWi, Act 
ionlkHt. 

[0066] v.±nm 2 <mtmmiz ± & t . 

[00 67] ( 1 ) *y hy-?±fcKBU;V**7V 
X'Z&tzSb. fS#£* y h<7-77a7'7&tf&&TZ 
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[0068] (2)*7h7-;i^7xi;hJn 
[0 06 9] OlD-^yta-^^/y'x 
[0070] ( 4 ) *3UigBB«D8SB*3Sfc LT. 75 

mz mm imstr & z t iz x o . H f->- o^ta-? 
£. 

[0071] Wiz*®mrm 3 a£gfBB!B£ffi& V 

hTf^'x^ hT^-k^^xA^ov^T. 07, 118 

[0072] zcommmmit. ±^m2 comtmm 
mzmfeX'Zz>m®ztttoUzi>cox'fcz>. m*me> 

:*7Vx?h«?5X£^MU:Vtf§-£. ^2<7)HS^ 

[0073] mni^mtmrniz^h y b^y-j*. 

[0074] ^7-fr>nyt i -^4lli. ^^y7 
o^'5A3i:, ^yi^b^ 7*7!;5 1 fc, S^fto 
^•y^cORPC?^ T>-hX^y (JiTF. #(C?54 

r^hx^y) 5 3i:?&fflii6. :*7>'x;7 r^y? 

'J5 1W±. ^5-fT>h^7"v ; x^h5 2t. ZMZ 
MOfttffeflfc I D (OT. -f yx?yx I D t V>d ) 

b. twrifxtvnsMvjx) £^iwiDt 

30 

[0 07 5] •9--/N'a>e J .-^4 2(i. "£"&ns;-y? 

orpc^-a^t^'j (ot. mz-*r-*74-fv 

Ob^o) 54b. *7i'x?hj475V56k*m 
I h . tfT'v'i ? h 7 A 7"5 U 5 6 (C<i-^-y ^7* i-'x 
? r- 5 73&««ftS#l6 . •y-y^y^'x^ H 5 7(c{i^7 

r v v jj-y^x ^ b 5 2 a* i *t i x-nm ltv 

X^yx I Dfc^JCr- 7VH 0. at/^-y^7-v 
40 x.7Y51<r)^fVx.9Ymm\ Db^m (?7X) b 
<7)»iEf — 7*;l^ 5 5 1 jfi^r S ii * . 
[0076] 774 TVYXtV 53 fc^-A*5>f 7"5 
■J54U:, OT^J:3^^a>''-y^5^7'5 l JS:^ 
<?)R P C 3 yv-\M 5(c J: 0 3 y^-fA' LT^JS L/c 
X'hh. Z^gmniS-yf^j y , 7Vli&cr>3-ocom(. 

[0 07 7] ( 1 ) *7Vx? r£j£H§g- 

;oraS:<±» ^5-fryb5j-7'>''x^F5 2*^«oii?v 
ftuz^ttix^hx-fi;*.? vm\i Distf- y 

50 ;I/5 5Sr#BSLT-ec7)5i-7'>''x^ hQ^iJ I Dt^ffiUfc 
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SHI (9yX) f^HW-^^/^x? [0084] ( 2) ,>M y/n/^^SH^'J^ 

5 7$:^7'>''x^h7^7*7U5 6{C^L, ZV*? F6 5«W;K- F"f V-y F6 2, 6 3X 

xx?h5 7(C«LJ-^-^^yx^y^IDS:SiJi9 t26 4<7)g:£££ft!>i:, aDy*.y?7'f7'7 l JW 

ST, -?-<7);t7Vx?F5 7?M y^^y^IDi:^ LT\ JRtti: LTfHT^S-f y**^ I Dfc , gi£ 

^iSrr-TVH OfcftflJU HtC f***' S*ifc.*y -y F"6 2. 6 3Xti6 4KW0Wt'9<ifej!!i 

* i d & ? 9>r f *rs/x ? f 5 2 fcjg»t4 . * wmt Sr^issctc-b -y f lt jjEjpHHOTBwwwti 

a. ci-c^rtSftftir-Asr^i^hsTtt. L£«fwa. &*3. *yyF6 2. 6 3. 64ojra 

SB Ufc x? F 5 7 kWiarCMIB«(c»I>3f+»t6*i<: i>OT'* 

[00 78] ( 2 ) *:^x 7 MfiKMft 10 S. 

■TOMIrti, :?74 7:xF:*7'v\E?F5 2#><^li¥tf [0085] (3) yrn^^Aj&^cOfHMSSK 

ftUz^ttix^U yx? yx I DfcSfcf— 7/H *BSLT?BiS«ui*lTV\ ?iMMat*Ji. ^iny. y ? 

oZgmLXZM yx?y xi Dizttm-f&xj y? ^JfyVlzttLX. mitt lxft->x^U yx?y 

£JW*U V9imtV-rt*7 i J*9 F 57 XI D^IRte-t F LT±ifi*7Vx? HHKHfttt 

[0079] ( 3 ) ftl££H3& [0086] 08 fcjjrf J: 3 tc, -fr-A'st^x ? F 5 

£*>BWWi, ?9-f7*h:*:7s/x?h5 2a»6<on*tf 7tt, *U S^/Wtfy^x? h6 St&fW—Mrfi? 

tnuz-sttix^zj yx? yxi Dzmizf—yji-i x? v$ i^^cn^y'itx? Yfrhw.±z-£xmmb 

ozmmLxtco-'iyxfyxiDizttfo-f&x-jyf tzhnxh*) . nmzm-u y?7x-xttxm* 

iVm l . ^O^-f S-^JWW-Uwfc* y xi 9 F 2 7 20 -tfwfcfTVx ? F 6 1 F-fS ^ V <y F* 6 0 

fcttU f^tSa^-^'^-y^x ? N-f *U V -y F 6 0^|«fr 63fiR§ii;fcrtaHc. 

4^y-yH*K*t4. i^y-yh*<0B*C{4. XV istWfz/x? F 6 5j&W-hf4.xy y F 6 

f SjUMaHWjaSj^ifLTV^. 2. 6 3. 64**U ;<l^V7l«6 2, 6 3. 

[0080] H8(4. ?y4Tyh*7iS±?h52t 6 4liW&LfcimmtoZ*ifBttftt>tLXKh. 

? F 5 l<?M$&^t . [0087] d^-A^Ti^x ? F 5 7ti, ^&nx 

[0081] 08K*JWC, mfrr-rt*7zSx? F6 •y^4y5ya^£:^-A^:/^x?F6 0cWtf' 

U4. ^WX£ftk.\'?to9'7Xeyt—Xi['7 i Jx9 -h1-6-Xy-yH6 0*KSSfl4i:. 

FT£>9, -OO.xy-y F6 0£lhK-M/Uv6. jj- il*«SHIJI!lfc:»ffiLfc^ y ••/ F 6 2 . 63X(264£ 

ViSi-Wfi/x? F6 5J4. ^-^ y7o^5A3** Hff-fS. 

*U:3fcaHLTV>4tf:/J^h?*»)* 30. [ 0 0 88 ] J3Lh^tr/W=J: 0 . y7D^7A3 

«fcLT3O0>y7H62, 63, 64$r^?K-FL te, S3yfi-?|*i(:fi^li ^7i/' 

■o^ifctef*. . x?f (^y^M-y^'x^F) ££)frtl>^J:|sit 

2J4, ^'Jyt/Wy'i? F2 5rt>A>ilR£$-£Tfi!ii§ F (t-A^i;)<57) 

Lfctore&O. fltS^fcjfr y y'tW/y'i ? F 2 5 A-^flOfiTrMcDTj-yi/x? FKjyrS^y -y F£ 

LX$ir>. Zff)?y^7yh^y ; Jx?b5 2it. i-^'x? F 5 7(C)9rM«0^y y F^ll^li-.&^fcA^T^ 

•C'jT 'J ^W/yx ^ F 6 5 1 H Ijm&IMptlX ^ I. 

h X d fc, ^ 'J iS-*W7*/x9 h65tJy?7x- [0089] *5afi»HRKi#ura(^)fWfc!( t f&^ilS . 

X**4y?Xi7yJ±3\,znhW£th\><F>X*hh. Z 40 [0090] ( 1 ) ^yFV-^itlJBLTtVM-TV 

<n?yl7yYi[yVx?Y52\Xmm t £itV i J1r)V x9Yfrh. WMmz-?-J^7y-x7bRt/<7y4 7 

^7'^x^F6 5t^dC:t*^'^, »:OJ;a^ffill$: V^/yx? ffl#C*>yh7- 

[0083] ( 1 ) X4y7v?y&3frhC0&8jm [009 1 ] ( 2 ) *y FV-^iO^y^x^ F$:a 

WiaiSvfyjy-yVlzttlX, ftttkLT»->TV^ 

?J-7*^x^FaJ3iJID$-5ISct-b.yFUT±!S^7'xx [0092] ( 3 ) *7Vx? F^SSS-jiJaL^v^ 

?F£jMWWajLH6ffU -eLT. ^n^'-y 0. ^y^'x^ F^ y -y HWSESMrfcf^jliofcf: LT 

L-cfii^-r^ . 50 [ o o 9 3 ] *itmnavip0>imkfmm* 
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A 1 

(54) Title of the invention 

Remote object access system and method 
(57) Summary (amendments included) 

Objective : Attempts are made, by using a remote procedure 
call (RPC) , to generate an object in a dynamic fashion on a 
computer separated via a network and to access the same. 

Solution mechanism : The client computer (11) possesses the 
main program (3) and the transform logic client stub (8) . The 
server computer (12) possesses the transform logic server library 
(9) . The transform logic server library (9) generates, in 
response to a generation request issued from the main program (3), 
the object (2), assigns a unique ID to said object, stores said 
object ID within the correspondence table (10) together with a 
pointer, and then returns said object ID to the main program (3). 
The main program (3) subsequently issues, by designating said 
object ID, a processing request or deletion request for said 
object (2) . The transform logic server library (9) acquires the 
pointer corresponding to said object ID from the correspondence 
table (10) and then processes the object (2) pointed by . said 
pointer. 

Patent Claims /2 
Claim 1 

1 Numbers in the margin indicate pagination in the foreign 
text . 
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A remote object access system with the following 
characteristics: In a remote object access system which permits, 
via the remote procedure call (RPC) , a client computer to generate 
an object on a server computer and to access said object, 

The aforementioned client computer possesses 

An RPC client stub which issues, in response to individual 
requests for generating and accessing objects arisen on the 
aforementioned client computer, actions for calling individual 
functions for generating and accessing objects to the 
aforementioned server computer via the aforementioned remote 
procedure call, whereas 

The aforementioned server computer possesses 

An RPC server library which possesses functions for 
generating and accessing the aforementioned objects, which 
generates server objects on the aforementioned server computer in 
response to actions for calling individual functions received from 
the aforementioned RPC client stub, and which then executes the 
access to said server objects, whereas 

The RPC client stub and the aforementioned RPC server library 
exchange, via the aforementioned remote procedure call, unique 
instance IDs assigned to the respective server objects, whereas 

The aforementioned RPC server library possesses a mechanism 
for transforming the instance IDs of the respective server objects 
into pointers. 
Claim 2 
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A remote object access method with the following 
characteristics: In a method which permits a client computer to 
generate, via the remote procedure call (RPC) , an object on a 
server computer and to access said object, 

A process whereby the aforementioned client computer serves 
the function of an RPC client stub which issues, in response to 
individual requests for generating and accessing objects generated 
on the aforementioned client computer, actions for calling 
individual functions for generating and accessing said objects to 
the aforementioned server computer via the aforementioned remote 
procedure cal 1 , 

A process whereby the aforementioned server computer serves 
the function of an RPC server library which possesses functions 
for generating and accessing the aforementioned objects, which 
generates, in response to actions for calling the individual 
functions received from the aforementioned RPC client stub, server 
objects on the aforementioned server computer, and which executes 
the access to said server objects, 

A process whereby unique instance IDs assigned to the 
respective server objects are exchanged, via the aforementioned 
remote procedure call, between the aforementioned RPC client stub 
and the aforementioned RPC server library, and 

A process whereby the aforementioned RPC server library 
transforms the instance IDs of the respective server objects into 
pointers 

Are included. 
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Claim 3 

A remote object access system with the following 
characteristics: In a remote object access system which permits, 
via the remote procedure call (RPC) , a client computer to generate 
an object on a server computer and to access said object, 

The aforementioned client computer 

Possesses an RPC client stub which issues, in response to 
individual requests for generating and accessing objects arisen on 
the aforementioned client computer, actions for calling individual 
functions for generating and accessing objects to the 
aforementioned server computer via the aforementioned remote 
procedure call, whereas 

The aforementioned server computer 

Possesses an RPC server library which possesses functions for 
generating and accessing the aforementioned objects, which 
generates server objects on the aforementioned server computer in 
response to actions for calling individual functions received from 
the aforementioned RPC client stub, and which then executes the 
access to said server objects, whereas 

The aforementioned RPC server library is designed to ^assign 
unique instance IDs to the generated server objects , to retain a 
correspondence table between th e instance I Ds of the r espe ctive 
server objects and p ointers , a nd to return, to the aforementioned 
RPC client stub, t he instance IDs assigned to the af oremen £jj3ng& 
generated server objects, whereas 
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The aforementioned RPC client stub incorporates, into the 
aforementioned function call, the returned instance IDs of the 
respective server objects at the time of issuing an action for 
calling the functions for accessing the respective server objects. 
Claim 4 

A remote object access system with the following 
characteristics: In the system specified in Claim 3, 

The aforementioned client computer additionally possesses a 
client object which becomes generated in response to a request for 
generating the aforementioned object, whereas 

The aforementioned client object 

Is designed not only 

(1) : To command, at the time of its generation, the 
aforementioned RPC client stub to issue an action for calling the 
function for generating the aforementioned object and to cache the 
instance ID returned from the aforementioned RPC client stub as a 
result of the execution of said generation function but also 

(2) : To command, in response to a request for accessing the 
aforementioned object, the aforementioned RPC client stub to 
issue, by using the aforementioned instance ID being cached, a 
function for gaining the aforementioned access. 

Claim 5 

A remote object access system with the following 
characteristics: In the system specified in Claim 4, the 
aforementioned client object is designed to additionally possess 
an object type-specif ic ID which shows the type of said object and 
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to command, at the time of the generation of said client object, 
the aforementioned RPC client stub to issue, by using the 
aforementioned object type-specific ID, a function calling action 
for generating the aforementioned object, whereas /3_ 

The aforementioned RPC client stub is designed, at the time 
of issuing a function calling action for generating the 
aforementioned object, to incorporate the aforementioned object 
type-specific ID into the aforementioned function call, whereas 

The aforementioned RPC server library is designed to 
additionally possess a correspondence table between object types 
and object type-specific IDs and to generate, in response to th e 
f unc t ion cal 1 ing___act ion for generat inq the af orement ioned obi ec t , 

a server, obj ect which is formatted by a method supported by the 

orig inal object that belongs to the object type corresponding to 
t he aforementioned object type-specific ID - 
Claim 6 

A remote object access system with the following 
characteristics: In the system specified in Claim 5, 

The aforementioned client object is designed to be branched 
from the aforementioned original object and to accept a request 
for the method supported by the aforementioned original object, 
whereas 

The aforementioned server object is designed to be branched 
not only from the aforementioned original object and a certain 
foundational server object and to accept a request for the method 
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supported by the aforementioned foundational server object, 
whereas 

The aforementioned client object is additionally designed, in 
response to the request for the method supported by the 
aforementioned original object, to designate a routine type 
assigned preliminarily to said method, and to command the 
aforementioned RPC client stub to issue an action for calling the 
routine request function specific to the method supported by the 
aforementioned foundational object, whereas 

The aforementioned RPC server library is additionally 
designed, in response to the action for calling the processing 
request function specific to the method supported by the 
aforementioned foundational object, to designate the 
aforementioned routine type and to issue, to the aforementioned 
server object, a request for the method supported by the 
aforementioned foundational server object, whereas 

The aforementioned server object is additionally designed, in 
response to the request for the method supported by the 
aforementioned foundational server object, to execute, among the 
methods supported by the original object, the method corresponding 
to the aforementioned routine type. 
Claim 7 

[A remote object access system with the following 
characteristics:] In a remote object access system which permits, 
via the remote procedure call (RPC), a client computer to generate 
an object on a server computer and to access said object, 
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The aforementioned client computer 

Possesses an RPC client stub which issues, in response to 
individual requests for generating and accessing objects arisen on 
the aforementioned client computer, actions for calling individual 
functions for generating and accessing objects to the 
aforementioned server computer via the aforementioned remote 
procedure call, whereas 

The aforementioned server computer 

Possesses an RPC server library which possesses functions for 
generating and accessing the aforementioned objects, which 
generates server objects on the aforementioned server computer in 
response to actions for calling individual functions received from 
the aforementioned RPC client stub, and which then executes the 
access to said server objects, whereas 

The RPC client stub and the aforementioned RPC server library 
exchange, via the aforementioned remote procedure call, unique 
instance IDs assigned to the respective server objects, whereas 

The aforementioned RPC server library is a computer-decodable 
recording medium which is loaded with a program for invoking the 
computer function of the aforementioned client computer within a 
remote object access system in possession of a mechanism for 
transforming the instance IDs of the respective server objects 
into pointers. 
Claim 8 

[A remote object access system with the following 
characteristics:] In a remote object access system which permits, 
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via the remote procedure call (RPC) , a client computer to generate 
an object on a server computer and to access said object, 

The aforementioned client computer 

Possesses an RPC client stub which issues, in response to 
individual requests for generating and accessing objects arisen on 
the aforementioned client computer, actions for calling individual 
functions for generating and accessing objects to the 
aforementioned server computer via the aforementioned remote 
procedure call, whereas 

The aforementioned server computer 

Possesses an RPC server library which possesses functions for 
generating and accessing the aforementioned objects, which 
generates server objects on the aforementioned server computer in 
response to actions for calling individual functions received from 
the aforementioned RPC client stub, and which then executes the 
access to said server objects, whereas 

The RPC client stub and the aforementioned RPC server library 
exchange, via the aforementioned remote procedure call, unique 
instance IDs assigned to the respective server objects, whereas 

The aforementioned RPC server library is a computer-decodable 
recording medium which is loaded with a program for invoking the 
computer function of the aforementioned server computer within a 
remote object access system in possession of a mechanism for 
transforming the instance IDs of the respective server objects 
into pointers . 

10 



Claim 9 

[A remote object access system with the following 
characteristics:] In a remote object access system which permits, 
via the remote procedure call (RPC) , a client computer to generate 
an object on a server computer and to access said object, 

/i 

The aforementioned client computer possesses 

An RPC client stub which issues, in response to individual 
requests for generating and accessing objects arisen on the 
aforementioned client computer, actions for calling individual 
functions for generating and accessing objects to the 
aforementioned server computer via the aforementioned remote 
procedure call, whereas 

The aforementioned server computer 

Possesses an RPC server library which possesses functions for 
generating and accessing the aforementioned objects, which 
generates server objects on the aforementioned server computer in 
response to actions for calling individual functions received from 
the aforementioned RPC client stub, and which then executes the 
access to said server objects, whereas 

The aforementioned RPC server library is designed to assign 
unique instance IDs to the generated server objects, to retain a 
correspondence table between the instance IDs of the respective 
server objects and pointers, and to return, to the aforementioned 
RPC client stub, the instance IDs assigned to the aforementioned 
generated server objects, whereas 



The aforementioned RPC client stub is a computer- decodable 
recording medium which is loaded with a program for invoking the 
computer function of the aforementioned client computer within a 
remote object access system designed, at the time of issuing an 
action for calling the functions for accessing the respective 
server objects, to incorporate, into the aforementioned function 
call, the returned instance IDs of the respective server objects. 
Claim 10 

[A remote object access system with the following 
characteristics:] In a remote object access system which permits, 
via the remote procedure call (RPC) , a client computer to generate 
an object on a server computer and to access said object, 

The aforementioned client computer 

Possesses an RPC client stub which issues, in response to 
individual requests for generating and accessing objects arisen on 
the aforementioned client computer, actions for calling individual 
functions for generating and accessing objects to the 
aforementioned server computer via the aforementioned remote 
procedure call, whereas 

The aforementioned server computer 

Possesses an RPC server library which possesses functions for 
generating arid accessing the aforementioned objects, which 
generates server objects on the aforementioned server computer in 
response to actions for calling individual functions received from 
the aforementioned RPC client stub, and which then executes the 
access to said server objects, whereas 
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The aforementioned RPC server library is designed to assign 
unique instance IDs to the generated server objects, to retain a 
correspondence table between the instance IDs of the respective 
server objects and pointers, and to return, to the aforementioned 
RPC client stub, the instance IDs assigned to the aforementioned 
generated server objects, whereas 

The aforementioned RPC client stub is a computer-decodable 
recording medium which is loaded with a program for invoking the 
computer function of the aforementioned server computer within a 
remote object access system designed to incorporate, into the 
aforementioned function calling action, the returned instance IDs 
of the respective server objects at the time of issuing an action 
for calling the functions for accessing the respective server 
objects. 

Detailed explanation of the invention 
[0001] 

(Technical fields to which the invention belongs) 

The present invention concerns a remote obj ect access system 
for operating an object on another computer separated via a 
network by using the remote procedure call ( [transliterated in 
Japanese]; hereafter abbreviated as the "RPC"). 

[0002] 

Incidentally, the RPC is divided, in terms of loading 
morphologies, into a format whereby individual processing requests 



received from a network are processed within mutually independent 
memory spaces by initializing processes in request-specific 
fashions and a format wherein the same are processed within a 
common memory space by using a thread or cueing logic, whereas the 
present method is applicable to the latter. 

[0003] 
(Prior art) 

The RPC is being used for exchanging procedural programming 
calls between computers separated via a network. The RPC 
represents a technology capable of calling procedures on a 
computer separated via a network as if they were procedures on a' 
local computer. In a case where a given computer calls for the 
procedures of another computer by using the RPC, said procedures 
become executed by said "another" computer, and upon the 
completion of the execution of said procedures, the results are 
returned to the latter from the former. 

[0004] 

(Problems to be solved by the invention) 

Coincidental ly, in an object-oriented programming context, 
operations for objects such as the generations of objects, 
requests for processing the same, and/or deleting the same are 
executed in place of procedural calls prevailing in the procedural 
programming context. With regard to such object operations in the 
object-oriented programming context, too, it is desirable for an 
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object on a second computer to be handled as if it were an object 
on a local computer between such computers separated via a 
network. 
[0005] 

The following problem, however, is observed in a case where 
an attempt is made to execute, in relation to an object on a 
second computer separated via a network, procedures similar to 
those of object operations within a local computer. 
[0006] 

Figure 1 shows a normal program model in a case where the 
object (2) is operated within the local computer (1) . According 
to this model, the main program (3) engages in the following 
operations. 

/5 

[0007] 

1. An object generation request is issued, as a result of 
which the pointer for the object (2) generated within the object 
library (4) is acquired. 

[0008] 

2. Subsequently, a request for executing a desired routine on 
the object (2) is issued by using the acquired pointer. 

[0009] 

3. In a case where the object (2) has become unnecessary, a 
request for deleting the object (2) is issued by using the 
acquired pointer. 

[0010] 



Thus, the normal program model within the local computer is 
designed to execute the operation of an object by using the 
generated object pointer. 
[0011] 

In a case where an attempt is made to execute such an object 
operation in relation to an object on another computer by using 
the RPC of the prior art, it is inevitable for the operation 
request to be transformed into a simple procedural language 
interface provided by the RPC. For this reason, the generation of 
the object, requests for processing the same, and the deletion of 
the same are each defined as procedures (functions) of the 
procedural language, and the aforementioned pointers must be 
designated as index numbers of such functions. In a case where an 
object is generated on another computer separated via a network, 
however, the memory space is variable, and therefore, even if the 
pointer for said object is acquired, there is absolutely no 
guarantee that the same pointer can be used for designating the 
same object during subsequent actions for calling other functions. 
In other words, it may be possible, during the progress of the 
action for calling a singular function, to generate an object, to 
request a routine for processing said object, and to delete the 
same, but the format for exchanging a pointer that utilizes the 
RPC of the prior art is incapable of generating an object based on 
a single function calling operation, of issuing a request for 
processing said object by calling another function, and of 
deleting said object by calling still another function. In such a 



case, it is impossible to fully take advantage of the unique 
advantage of the object-oriented language, namely adventitious 
generations and accesses of objects in dynamic fashions. 
[0012] 

The objective of the present invention is therefore to 
provide a remote object access system which is capable of 
generating an object on a computer separated via a network by 
using the RPC in a dynamic fashion and of accessing the same. 

[0013] 

(Mechanism for solving the problems) 

The system pertaining to the first aspect of the present 
invention is a system which permits, via the RPC, a client 
computer to generate an object on a server computer and to access 
said object (i.e., to request the execution of a routine and/or 
deletion) , whereas in the context of generating an object, the 
client computer issues a request for generating a procedural 
language interface, in response to which an object is generated by 
the server computer, and after a unique ID has been assigned to 
said object, said ID is returned, as a response, to the client 
computer. The server computer subsequently manages the 

correspondence relationship between the ID of the object and its 
pointer. The client computer then issues an object access request 
for the procedural language interface by designating the ID of the 
object, in response to which the server computer accesses the 
object designated by the pointer corresponding to said ID. 



[0014] 

In addition to being endowed with the aforementioned 
constitutional attributes, the system pertaining to the second 
aspect of the present invention is characterized by the fact that 
the client computer possesses a hypothetical object (referred to 
as the "client object") corresponding to the object within the 
server computer (referred to as the "server object") . The client 
object supports a method which bears a name identical to that of 
the corresponding server object, whereas during its generation and 
deletion phases, a request for generating the procedural language 
interface and a request for deletion are issued, whereas in a case 
where a request for the supported method has become - received, it 
is transformed into a corresponding request for the procedural 
language interface. The server computer may, in response to the 
request issued from the client object, generate and/or access the 
corresponding server objects. The system pertaining to the third 
aspect of the present invention is, in addition to being endowed 
with the constitutional attributes of the system pertaining to the 
second aspect, further in possession of a mechanism for 
designating the type (class) of a generated object. 
[0015] 

Incidentally, the programs of the respective computers that 
constitute the system of the present invention can be installed or 
loaded into said computers via various media such as disc-type 
storage units, semiconductor memories, communications lines, etc. 
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[0016] 

(Application embodiments of the invention) 

In the following, application embodiments of the present 
invention will be explained with reference to attached figures. 
Incidentally, in subsequent explanations, a computer which issues 
a request for operations on objects (generation, routine 
execution, and/or deletion) will be referred to as the "client 
computer, " whereas a computer which executes the operations on 
objects upon the receptions of such requests as the "server 
computer. " 
[0017] 

The remote object access system of the first application 
embodiment of the present invention will be explained with 
reference to Figures 2 through 4 . 
[0018] 

This application embodiment can be outlined as follows. In 
other words, the server computer assigns, at the time of the 
generation of an object in response to a generation request issued 
from the client computer, a unique ID to said object, retains a 
correspondence table between the pointers and IDs for such 
objects, and to return, as a response, the corresponding ID to the 
client computer. The client computer retains the ID received from 
the server computer, whereas subsequent operations on the object 
on the server computer are executed based on function calling 
actions by designating the ID of the object. 

/6 



[0019] 

Figure 2 shows a normal program model which, within the local 
computer (1) , lays the foundation for building the remote object 
access system of the present application embodiment. 
[0020] 

As the comparison with the program of the prior art shown in 
Figure 1 clearly indicates, the program model shown in Figure 2 
additionally possesses the transform logic library (5) between the 
main program (3) and the object library (4) . This transform logic 
library (5) represents a collection of procedures (functions) for 
object operations, namely the generations of objects, requests for 
routine executions, and deletions, whereas in a case where an 
object generation function call is received from the main program 
(3) , the object (2) is generated within the object library (4) , 
and at the same time, a unique ID is assigned to said object (2) 
for identification purposes, whereas the pointer for the object 
(2) acquired from the object library (4) and the ID assigned to 
the object (2) are stored, retained, and managed in the 
correspondence table (6) . 
[0021] 

In the following, actions for generating and accessing 
objects by using this program model will be explained. 

[0022] 

1. Generation of an object 
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The main program (3) issues an object generation function 
call to the transform logic library. The transform logic library 
(5) proceeds to generate the object (2) within the object library 

(4) , to determine a unique ID, to store the acquired pointer and 
ID in the correspondence table (6) , and then to return said ID to 
the main program (3) [sic: One extraneous "ID" out of context] . 
The main program (3) acquires, from the transform logic library 

(5) # the ID for the generated object (2) . 

[0023] 

2. Execution of an object routine 

The main program (3) issues, by setting the acquired ID as an 
index number, a routine execution request function call for the 
object (2) to the transform logic library (5) . The transform 
logic library (5) acquires the pointer corresponding to the ID 
from the correspondence table (6) and then issues, by using said 
pointer, a routine execution request to the object (2) . 

[0024] 

3. Deletion of the object 

The main program (3) issues, after the object (2) has become 
unnecessary, an object deletion function call to the transform 
logic library (5) by setting the acquired ID as an index number. 
The transform logic library (5) acquires the pointer corresponding 
to the ID from the correspondence table (6) and then issues, by 
using said pointer, a request for deleting the object (2) . 



[0025] 

Figure 3 is a diagram which shows the manners by which 
program units mounted respectively on the client computer and 
server computer of the system of the present application 
embodiment are generated based on the normal program model 
transform logic library (5) shown in Figure 2. 
[0026] 

In a case where the transform logic library (5) shown in 
Figure 2 is inputted into the conventionally- known RPC compiler 

(7) , the RPC client stub for the transform logic (hereafter 
referred to simply as the "client stub") (8) and the RPC server 
library for the transform logic (hereafter referred to simply as 
the "server library") (9) become automatically generated. The 
client stub (8) and server library (9) hereby serve, in a state 
where they are mutually being coupled via an RPC mechanism, a 
collective function similar to that served by the transform logic 
library (5) shown in Figure 2. The transform logic client stub 

(8) provides an interface identical to that for the transform 
logic library (5) to the main program (3) and is endowed with a 
function of transforming this interface into the procedural 
interface for the RPC. This server library (9) retains and 
manages the correspondence table (10) , which is equivalent to the 
correspondence table (6) within the transform logic library (5) , 
and is endowed with the essential functions of the transform logic 
library (5) , namely functions of, in response to object operation 
requests arriving from the client stub (8) via the RPC mechanism, 



actually generating an object, issuing routine execution requests 

to said objects, and deleting said objects. 

[0027] 

Figure 4 shows a program model of the system of the present 
application embodiment constituted by computers loaded 
respectively with the aforementioned client stub (8) and transform 
logic server library (9) . 
[0028] 

As Figure 4 indicates, the client computer (11) and the 
server computer (12) exist apart from one another via a network, 
whereas both can communicate with one another via the RPC 
mechanism (13) . The client computer (11) possesses the main 
program (3) and the client stub (8) shown in Figure 3. The server 
computer (12) possesses the object library (4) and the server 
library (9) shown in figure 3. The server library (9) possesses, 
as has been discussed earlier, the correspondence table (10) for 
the pointers for the respective objects (2) within the object 
library (4) and their IDs. As has been mentioned earlier, the 
client stub (8) and server library (9) , which are being mutually 
coupled via the RPC mechanism (13) , serves a collective function 
similar to that of the transform logic library (5) of the normal 
program model shown in Figure 2 . Since it is not the pointer for 
the object but its ID that is exchanged via the RPC mechanism 
(13), no problems arise from the mutually different memory spaces 
of the client computer (11) and the server computer (12) . The 
client computer (11) is therefore capable of operating on the 



object (2) on the server computer (12) , which is separated via the 
network. 
[0029] 

Next, the object operation in the system of Figure 4 will be 
explained. 

[0030] 

1. Generation of an object 

In a case where the main program (3) of the client computer 
(11) has issued an object generation function call to the client 
stub (8) , said client stub (8) transmits this function call to the 
server library (9) via the RPC mechanism (13) . The server library 
(9) generates, in response to this function call, the object (2) 
within the object library (4) , acquires the pointer for the object 
(2) from the object library (4) , assigns a unique ID to the object 
(2) , stores said pointer and ID in the /7 
correspondence table (10) , and then returns said ID to the client 
stub (8) via the RPC mechanism (13) . This ID is relayed to the 
main program (3) from the client stub (8) , and said ID is retained 
by the main program (3) . 

[0031] 

2. Execution of an object routine 

The main program (3) issues, by setting the acquired ID as an 
index number, a routine execution request function call for the 
object (2) to the client stub (8) . The client stub (8) transmits 



said function call to the server library (9) . The server library 
(9) acquires, in response to said call, the pointer corresponding 
to said ID from the correspondence table (10) and then issues a 
routine execution request for the object (2) specified by said 
pointer. 

[0032] 

3. Deletion of the object 

The main program (3) issues, after the object (2) has become 
unnecessary, an object deletion function call to the client stub 
(8) by setting the acquired ID as an index number. ' The client 
stub (8) transmits said function call to the transform logic 
server library (9) . The server library (9) acquires a pointer 
corresponding to said ID from the correspondence table (10) and 
then issues an deletion request to the object (2) specified by 
said pointer. 

[0033] 

In the following, a loading example of the transform logic 
library (5) of the system of the present application example will 
be shown. A loading example pertaining to the class of "Object A" 
of C++, which is an object-oriented language, will be explained. 
In this context, Object A is presumed to be endowed with three 
methods, namely "Action 1," "Action 2," and "Action 3." 
Incidentally, the generation, deletion, and methods of Object A 
are presumed to possess no parameters for the sake of simplicity. 



[0034] 

In a case where the transform logic library (5) is loaded, 
the following five functions are prepared as object operation 
functions by using the C language, which instantiates a procedural 
language . 
[0035] 

1. Object generation function: "Object A Create (ID, ret)" 

This is a function for generating an instance (object) of the 
Object A class. This function stores, upon the generation of an 
instance of the Object A class, the pointer for said instance and 
an ID assigned to the same in the correspondence table (10) and 
returns said ID and generation result ret to the call origination. 

[0036] 

2. Object deletion function: "Object A Delete (ID, ret)" 

This is a function for deleting the instance (object) of the 
Object A class. This function acquires, based on the relayed ID, 
the pointer for the corresponding instance from the correspondence 
table (10) , deletes the instance specified by said pointer, 
deletes the entry from the correspondence table (10) , and returns 
the result ret to the call origination. 

[0037] 

3. Action 1 request function: "Object A Action 1 (ID, ret)" 

This is a function for requesting the instance of Action 1 as 
a method. This function acquires, based on the relayed ID, the 
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pointer for the corresponding instance from the correspondence 
table (10) , issues Action 1 to the instance specified by said 
pointer, and returns the result of said Action 1, as the result 
ret, to the call origination. 

[0038] 

4, Action 2 request function: "Object A Action 2 (ID, ret)" 

5. Action 3 request function: "Object A Action 3 (ID, ret)" 

The procedures are identical to those for Object A Action 1 
(ID, ret) except that Action 2 and Action 3 are issued 
respectively as methods. 
[0039] 

In a case where the foregoing functions of C are loaded as 
the transform logic library (5) shown in Figure 2 and where the 
client stub (8) and the server library (9) are, as Figure 4 shows, 
loaded respectively into the computers (11) and (12) on the 
network under the pervasion of the resulting compilation shown in 
Figure 3, it becomes possible, in response to a request issued 
from the client computer (11) , to generate an instance of the 
Object A class on the server computer (12) , to request the same of 
Action 1, Action 2, or Action 3, and/or to delete the same. 
[0041] 

Since it is possible to generate an object on a remote 
computer, to request a routine for the same, and to delete the 
same based on the first application embodiment shown above, the 
following effects can be achieved. 



[0041] 

(1) : As a result of the routine request for the object, it 
becomes possible to retain, on a remote machine, information 
generated within the object. 

[0042] 

(2) : The information generated within the object can be 
retrieved by issuing an independent routine request. 

[0043] 

(3) : The object on the remote computer can be shared by- 
multiple computers . 

[0044] 

Next, the remote object access system of the second 
application embodiment of the present invention will be explained 
with reference to Figures 5 and 6 . 
[0045] 

This application embodiment can be outlined as follows. In 
correspondence to an object on a server computer (referred to as 
the "server object"), an object which possesses an interface 
identical to that of the former (referred to as the "client 
object") becomes generated on a client computer. The server 
object hereby represents the "true" object, whereas the client 
object may, on the other hand, be construed as a "hypothetical" 
object the interface of which alone is identical to that of the 
server object. In a case where a main program within the client 
computer operates on /8 
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the client object, a corresponding operation on the server object 
becomes executed on the server computer. As far as the first 
application embodiment is concerned, the object operation 
originating from the main program must be executed by using a 
procedural language such as the C language, whereas an object- 
oriented language can be used in the second application example. 
[0046] 

Figure 5 shows a normal main program within a local computer 
that lays the foundation for building the remote object access 
system of the present application embodiment. 
[0047] 

The local computer (21) possesses the main program (3) , the 
transform logic library (5) , and the object library (4) , as in the 
case of the model shown in Figure 2, as well as the client object 
library (14) between the main program (3) and the transform logic 
library (5) . This client object library (14) possesses the client 
objects (15) corresponding to the respective server objects (2) . 
[0048] 

In the following, the object operations according to the 
aforementioned model will be explained. 

[0049] 

1. Generation of an object 

The main program (3) generates the client object (15) within 
the client object library (14) . The client object (15) issues, in 
the midst of the generation routine, an object generation function 



call to the transform logic library (5) . The transform logic 
library (5) generates, in response to this call, the server object 
(2) , acquires the pointer for said object (2) , assigns a unique ID 
to said object (2) , stores the pointer and ID in the 
correspondence table (6) , and then returns the ID to the client 
object (15) . The client object (15) retains, as an attribute, 
said ID. 

2. Execution of object routine 

The main program (3) requests the client object (15) to 
execute the routine. The client object (15) issues, by setting, 
as an index number, the ID being retained as an attribute, a 
routine execution request function call for the object (2) to the 
transform logic library (5) . The transform logic library (5) 
acquires the pointer corresponding to the ID from the 
correspondence table (6) and then issues a routine execution 
request to the object (2) specified by said pointer. 

3, Deletion of the object 

The main program (3) deletes the client object (15) that has 
become unnecessary. The client object (15) issues, in the midst 
of the deletion routine, an object deletion function call to the 
transform logic library (5) by setting, as an index number, the ID 
being retained as an attribute. The transform logic library (5) 
acquires the pointer corresponding to the ID from the 
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correspondence table (6) and then issues a deletion request to the 
object (2) specified by said pointer. 
[0052] 

Figure 6 shows a program model for the system of the present 
application example built based on the foundation of the model 
shown in Figure 5. 
[0053] 

As the figure indicates, the client computer (31) possesses 
the main program (3) , the client object library (14) , and the 
client stub (8) . The server computer (32) possesses the server 
library (9) and the object library (4) . The client stub (8) and 
the server library (9) are, as Figure 3 shows, generated by 
compiling the transform logic library (5) by using a 
conventionally- known RPC compiler. 
[0054] 

The object operation for the system of the present 
application example is executed according to the following 
procedures . 
[0055] 

1. Generation of an object 

The main program (3) generates the client object (15) within 
the client object library (14) . The client object (15) generates, 
in the midst of the generation routine, an object generation 
function call to the client stub (8). The client stub (18) [sic: 
Presumably "(8)"] transmits, via the RPC mechanism (13), said 
function call to the server library (19) [sic: Presumably "(9)"]. 



The server library (9) generates, in response to said call, the 
object (2) , acquires the pointer for the object (2) , assigns a 
unique ID to the object (2) , stores said pointer and ID in the 
correspondence table (10) , and returns the ID to the transform 
logic client stub (8) . The client stub (8) relays said ID to the 
client object (15) , whereas the client object (15) retains said ID 
as an attribute. 

[0056] 

2. Execution of object routine 

The main program (3) requests the client object (15) to 
execute a routine. The client object (15) issues, by setting, as 
an index number, the ID being retained as an attribute, a routine 
execution request function call to the server library (9) via the 
client stub (8) . The server library (9) acquires the pointer 
corresponding to the ID from the correspondence table (10) and 
then issues a routine execution request to the object (2) 
specified by said pointer. 

[0057] 

2. [sic: Presumably "3."] Deletion of the object 

The main program (3) deletes the client object (15) that has 
become unnecessary. The client object (15) issues, in the midst 
of the deletion routine, an object deletion function call to the 
server library (9) via the RPC client stub (8) by setting, as an 
index number, the ID being retained as an attribute. The server 



library (9) acquires the pointer corresponding to the ID from the 
correspondence table (10) and then issues a deletion request to 
the object (2) specified by said pointer. 

[0058] 

In the following, a loading example of the system of the 
present application embodiment will be shown. 
[0059] 

This loading example of the present application embodiment 
will be explained by designating "Object A" of C++ as a server 
object class, as in the case of the loading example of the first 
application embodiment, and by assuming that said "Object A" 
possesses, as methods, "Action 1," "Action 2," and "Action 3." 
[0060] 

First, five functions of the C language, namely "Object A 
Create (ID, ret)," "Object A Delete (ID, ret)," "Object A Action 1 
(ID, ret) , " "Object A Action 2 (ID, ret)," and "Object A Action 3 
(ID, ret) , " are prepared as the transform logic library (5) , as in 
the case of the loading example of the first application 
embodiment . 
[0061] 

Next, an Object B class is prepared as a client object class 
corresponding to the Object A class of the server object. 
Incidentally, the name of Object B may be identical to the name of 
Object A so long as Object A is not used within the main program. 
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A method the name of which is identical to that of the method 
supported by Object A is prepared as this Object B, and the 
respective methods are loaded for enabling the calls of the 
aforementioned C functions. These methods are characterized as 
follows. 

[0062] 

1. Constructor (generation routine): "Object B : : Object B" 

This calls the generation function Object A Create (ID, ret) 
and stores the returned ID in the system interior. 

[0063] 

2. Destructor (deletion routine): "Object B : : ~ Object B" 

This issues, by using the ID being retained in the system 
interior, the deletion function call Object A Delete (ID, ret) . 

[0064] 

3. "Object B : Action 1" 

The Action 1 request function call Object A Action 1 (ID, 

ret) is issued by using the ID being retained in the system 
interior . 

4. "Object B : : Action 2" 

5. "Object B : : Action 3" 
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These are identical to Action 1 except that Object A Action 2 
(ID, ret) and Object A Action 3 (ID, ret) are respectively issued 
as function calls. 

[0066] 

The following advantages are achieved according to the second 
application embodiment discussed above. 
[0067] 

(1) : Since a client object can be mechanically generated from 
an object scheduled to be configured on a network, a network 
program can be generated with ease. 

[0068] 

(2) : An object on the network can be controlled with a 
pointer according to procedures similar to those for an object 
within a local computer. 

(3) : An object management logic within a local computer can 
also be applied to an object on a remote computer. 

(4) : As an expanded version of the format of the present 
application embodiment, an effect of dispersing the load between 
the server computer and client computer can be realized by 
partially loading a client object in the course of a real routine 
instead of construing it as an utterly hypothetical one. 

[0071] 

Next, the remote object access system of the third 
application embodiment of the present invention will be explained 
with reference to Figures 7 and 8 . 



[0072] 

This application embodiment is provided by adding, to the 
second application embodiment discussed above, a mechanism capable 
of arbitrarily designating the type (class) of an object selected 
as an operation target. In a case where one wishes to change the, 
class of an object that prevails as an operation target, it is 
necessary to reconstruct a transform logic library according to 
the second application embodiment, whereas such a measure is 
unnecessary according to the present application embodiment. 
[0073] 

Figure 7 shows a program model for the remote object access 
system of the present application embodiment. 
[0074] 

The client computer (41) possesses the main program (3) , the 
object library (51) , and the RPC client stub for the transform 
logic (hereafter referred to simply as the "client stub") (53). 
The object library (51) retains the client object (52) , an 
identical assigned to the former (hereafter referred to as the 
"instance ID") , and a type-specific ID which shows the type 
(class) of said object. 
[0075] 

The server computer (42) possesses the RPC server library for 
the transform logic (hereafter referred to simply as the "server 
library") (54) and the object library (56). The object library 
(56) retains the server object (57) . The client object (52) 
corresponds to the server object (57) at a 1 : 1 ratio, and their 



concrete constitutions will be explained on a later occasion. The 
server library (54) retains the correspondence table (10) between 
the pointer & instance ID of the server object (57) and the 
correspondence table (55) between the object type- specif ic ID & 
type (class) of the server object (57) . 
[0076] 

The client stub (53) and the server library (54) are 
generated by compiling the following transform logic library by 
using a conventionally- known RPC compiler. This transform logic 
library possesses the following three functions. 

[0077] 

(1) : Object generation function 

This function acknowledges, with reference to the table (55) 
based on the object type-specific ID included in the call received 
from the client object (52), the type (class) corresponding to 
said object type-specific ID, generates the object (57) of the 
corresponding type in the object /10 
library (56) , assigns a unique ID to said object (57) , stores the 
instance ID and pointer for said object (57) in the table (10), 
and then returns said instance ID to the client object (52) . 
Incidentally, the server object (57) hereby generated is designed 
to be branched from a foundational server object, as will be 
discussed on a later occasion. 



[0078] 



(2) : Object deletion function 

This function acquires, with reference to the table (10) 
based on the instance ID included in the call received from the 
client object (52) , the pointer corresponding to said instance ID 
and then deletes the server object (57) specified by said pointer. 

[0079] 

(3) : Routine request function 

This function acquires, with reference to the table (10) 
based on the instance ID included in the call received from the 
client object (52) , the pointer corresponding to said instance ID 
and then issues, to the server object (27) [sic: Presumably 
" (57) "] specified by said pointer, a method supported by the 
foundational server object, which will be discussed on a later 
occasion. This method request includes a routine type designation 
which, too, will be discussed on a later occasion. 
[0080] 

Figure 8 shows the respective constitutions of the client 
object (52) and the server object (57) . 
[0081] 

In Figure 8, the foundational server object (61) is a 
preliminarily prepared server object of a given class, and it 
supports the singular method (60) . The original object (65) is an 
object which the main program (3) intends to generate, and in this 
embodiment, three methods (62), (63), and (64) are presumed to be 
supported. 

38 



[0082] 

As the figure indicates, the client object (52) is designed 
to be branched from the original object (25) [sic: Presumably 
"(65)"]/ and it possesses, as an attribute, the object type- 
specific ID assigned to the original object (25) [sic] at the time 
of system construction. This client object (52) , which is 
illustrated to be morphologically identical to the original object 
(65) in the figure, provides the original object (65) and an 
interface to the main program (3) . This client object (52) , which 
may be construed as a hypothetical version of the original object 
(65), engages in the following actions. 
[0083] 

<1>: It executes a generation routine in response to a 
generation request received from the main program (3) , whereas 
during said generation routine, it issues the aforementioned 
object generation function call to the aforementioned transform 
logic library by setting, as an index number, the object type- 
specific ID possessed as an attribute, and it then retains, as an 
attribute, the instance ID returned from the transform logic 
library. 
[0084] 

<2>: It issues, upon the reception of a request for the 
method (62), (63), or (64) supported by the original object (65) 
from the main program (3), the aforementioned routine request 
function call to the transform logic library by setting, as index 
numbers, the instance ID possessed as an attribute and the routine 



type assigned to the requested method (62) , (63) , or (64) . 
Incidentally, the respective routine types assigned to the methods 

(62), (63), and (64) are assigned between the client object (52) 
and the server object (57) at the time of system construction. 

[0085] 

<3>: It executes, in response to a deletion request received 
from the main program, a deletion routine and issues, during said 
deletion routine, the aforementioned object deletion function call 
by setting, as an index number, the instance ID possessed as an 
attribute . 
[0086] 

As Figure 8 indicates, the server object (57) is designed to 
be branched from a pair of objects, namely the original object 

(65) and the foundational server object (61) , whereas it 
possesses, as an interface with the outside, the method (60) 
supported by the foundational server object (61) , whereas it 
additionally possesses, in the interior of said method (60) 
shielded from the outside, the methods (62) , (63) , and (64) 
supported by the original object (65) , whereas the correspondences 
of these methods (62), (63), and (64) with the aforementioned 
routine types are established. 

[0087] 

This server object (57) executes, upon the reception of a 
request for the method (60) supported by the foundational server 
object (60) [sic: Presumably "(61)"] from the transform logic 
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library, the method (62) , (63) , or (64) corresponding to the 
routine type included in said request. 
[0088] 

It becomes possible, based on the foregoing model,* to 
generate, according to operative procedures identical to those for 
generating an object (original object) of a certain type (class) 
within a host computer itself, the true object of the 
corresponding class [server object (57)] on the network, and to 
induce the server object (57) on the network to execute, according 
to procedures identical to those for requesting a desired method 
in relation to a desired object within the host computer itself, 
the desired method. 
[0089] 

The following advantages are achieved based on the present 
application embodiment. 
[0090] 

(1) : A server object and a client object can be generated 
mechanically from an object which one wishes to configure on a 
network, based on which a network program can be generated with 
ease . 

[0091] 

(2) : An object on the network can be controlled with a 
pointer in a manner similar to that for an object within a 
computer. 

[0092] 
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(3) : There is no need, so long as no object types are added, 
to reconstruct a transform logic library even in a case where 
methods for the object have changed. 
[0093] 

A handful of desirable application embodiments of the present 
invention have been explained above, although the present 
invention can also be implemented based on various other / ll 
morphologies conceived by altering, modifying, and/or improving 
them. It is possible, for example, to construct the client stubs 
(8) and (53) within the main program (3) in the application 
embodiments shown in Figures, 4, 6, and 7. 

Brief explanation of the figures 

Figure 1: A block diagram which shows a normal program model 
for a local computer of the prior art . 

Figure . 2: A block diagram which shows a normal program model 
for a local computer which lays the foundation for building the 
remote object access system provided by the first application 
embodiment of the present invention. 

Figure 3: A flow chart which shows a process whereby the RPC 
transform logic client stub and RPC server library of the 
transform logic are generated from the transform logic library 
shown in Figure 2 . 

Figure 4 : A block diagram which shows the program model of 
the remote object access system of the first application 
embodiment . 
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Figure 5 : A block diagram which shows a normal program model 
for a local computer which lays the foundation for building the 
remote object access system provided by the second application 
embodiment of the present invention. 

Figure 6 : A block diagram which shows the program model of 
the remote object access system provided by the first [sic: 
Presumably "second"] application embodiment. 

Figure 7 : A block diagram which shows the program model of 
the remote object access system provided by the third application 
embodiment . 

Figure 8: A diagram which shows the constitution of the 
object of the third application embodiment. 

(Explanation of notations) 

(2) and (57) : Server objects; 

(3) : Main program; 

(4) and (56) : Object libraries; 

(5) : Transform logic library; 

(6) and (10) : Correspondence tables between pointers and IDs 
of objects; 

(8) and (53) : RPC client stubs of the transform logic; 

(9) and (54) : RPC server libraries of the transform logic; 

(11) , (31), and (41): Server [sic: Presumably "Client"] 
computers ; 

(12) , (32) , and (42) : Server computers; 

(13) : RPC mechanism; 



(14) and (51) : Client object libraries; 

(15) and (52) : Client object; 

(55) : Correspondence table between the type-specific ID and 
type of an object. 
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[(A): Computer main program; (B) : Object library; (C) : Deletion 
request; (D) : Execution request; (E) : Generation request; (F) : 
Object] 
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Figure 2 
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[(A): Computer main program; (B) : Library for transform logic; 
(C) : Object library; (D) : Deletion request; (E) : Execution 
request; (F) : Generation request; (G) : Object] 
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[(A): Library for transform logic; (B) : RPC compiler; (C) : RPC 
client stub for transform logic; (D) : RPC server library for 
transform logic] 
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Figure 8 
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[(A): Original object; (B) : Foundational server object; (C) : 
Branching; (D) : Client object; (E) : Server object] 
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[(A) : Client computer; (B) : Main program; (C) : Client stub; (D) : 
Deletion request; (E) : Execution request; (F) : Generation request; 
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(G) : Server computer; (H) : Object library; (I) : Server library; 
(13) : RPC mechanism] 



Figure 5 
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t (A) : Server computer; (B) : Main program; (C) : Client object 
library; (D) : Transform logic library; (E) : Object library; (F) : 
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Deletion request; (G) : Execution request; (H) : Generation request; 
(I) : Client object; (J) : Server object] 



Figure 6 
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[(A): Client computer; (B) : Main program; (C) : Client object 
library; (D) : Client stub; (E) : Deletion request; (F) : Execution 
request; (G) : Generation request; (H) : Client object; (I) : Server 
computer; (J) : Object library; (K) : Server library; (13) : RPC 
mechanism] 



49 



- t 
i 



Figure 7 
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[(A): Client computer; (B) : Main program; (C) : Client object 
library; (D) : Client stub; (E) : Deletion request; (F) : Execution 
request; (G) : Generation request; (H) : Client object; (I) : Server 
computer; (J) : Object library; (K) : Server library; (13) : RPC 
mechanism] 
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